In this paper, equations of motion of a vortex in a non-uniform pressure field are obtained. Integrating the equations of motion over the domain of a vortex and separating the motion into that of a vortex as a whole and that within the vortex, equations of motion of a vortex are obtained. Among other things, important results obtained are as follows : (1) By the effect of the Rossby's force and the Coriolis force, the vortex moves on a cycloidal path, a cyclonic vortex eastward and an anticyclonic vortex westward. (2) The motion of a vortex in a uniform pressure gradient field is composed of four types of motion.
Introduction
The forecasting of the motion of tropical cyclones is one of the most important problems from the practical point of view. The principles used for this purpose are steering of the upper current and the attraction to the isallobaric low. However, we had no satisfactory theory on the motion of a vortex as a whole. In 1944, Professors B j erknes and Holmboe put forward a theory on the motion of a vortex based on the displacement of pressure patterns.
In 1948 and 1949, Prof. Rossby treated the motion of a vortex and obtained a new force caused by the meridional change of the Coriolis force. As was remarked by Dr. Kuo (1950) , the Rossby's force cannot explain the southward motion of upper cut-off lows. Further the Rossby's theory does not contain the inertial oscillation due to the Coriolis force. In 1950, Drs, Yell and Kuo treated the same problem under the assumption that the motion is irrotational or the vorticity is uniform. In the present paper, equations of motion of a vortex in a non-uniform prssure field are obtained. Some simplified examples are treated, by which the meandering motion of tropical cyclones may be explained. Finally, since the equations contain the pressure gradient force, by certain operation, the isallobaric velocity of the vortex is obtained besides the geostrophic velocity.
Preliminary Analysis
We consider a unit slice of the vortex. Let the latitude and the longitude of Because the pattern of the motion of higher order than the second is too much complicated, we take only the first terms, i.e. the vortex is assumed to be symmetric.
We put where P gives the general pressure field of the large scale compared with the scale of the vortex, and p' gives the pressure field of the small scale accompanied by the vortex. lntroducting (5) into (3) and (4) and integrating and using (2), (6), (7), (8), (9), (10), (11) and (12) ., we get and the bars denote the mean values within the vortex. Now we assume fntroducting (17) , (18) and (19) into (15) and (15) and taking account of (2), (7) and (8), we get where a is the radius of the vortex.
In the above equations, it is to be noticed that even if we take the general form (19), the first order only is effective and if c(a) = 0, 010)=0, the pressure gradiant force vanishes.
Then the eqnations of motion of a circular vortex become as follows;
The third term on the right-hand side of (22) means a force directed westward for the converging centre which was suggested by Rossby (1948) . The third term on.
the right-hand side of (23) /9 is negligibly small compared with /2, because the ratio of them is W2=0(10-2), This is the equations of a cycloid, the centre of the circle moves on a line and the sense of rotation is anticyclonic. In Figs. 3-6 , the radius (km), the velocity of the centre (km/hour), the period (hour) and the trajectories are shown. In Fig. 3 and 4 This parabola passes through the origin, but it is elongated zonally compared with the original isobar. The westward deviation at the vertex from that of the isobar is2pzit.
Ifthe coordinates of the vertex of the isobar passing through the P .t origin (140° E, 100 N) are (130° E, 25° N) and the meridional distance at the origin between the isobar and the next isobar, meridional distance at the initial isobar, 2mb lower than the former, is 1000 km, we get X a =1000 km, = (2/1.5) x 10-" The first and second terms or these equations have the same form as the geostrophic wind and the isallobaric wind, provided that the mean values of pressure and their timely variations are used. Further we can amalgamate integral term into P and P. if we use the pressure-equivalent of them. From (58) and (59) we conclude that vortices move in the direction of a vector composed of the geostrophic velocity and the isallobaric velocity.
Remark on the metric accelerations
In the above investigations the metric accelerations---IT-Jtg 40 andjT;2 tgco are neglected in (3) and (4) . If we apply formal operation mentioned in 3, we get 128S.
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The effect of F1 and F2 are negligible compared with the Rossby's acceleration. "T,. and Icy are, however, comparable of magnitude with the Rossby's acceleration and is rather predominant than the latter in high latitudes. But since, at present, there is certain questionable point in the physical meanings of IT and Hy, we have put them out of account in the above investigation.
The detailed discussions of them are laid for future investigation.
